Background: Occupational contact dermatitis (OCD) is a common skin disorder
Introduction
Occupational skin diseases constitute up to 30 % of all occupational diseases (1, 2) , as the skin is a major organ and direct target for metal-working and industrial chemicals that can produce toxicological manifestations ranging from acute irritation to proliferation and tumor formation (3) .
Occupational dermatoses are mostly affect young people, expensive to the society (only in UK, workers cost estimated between L24 million and L59 million in 1995/6) (4, 5) , disabling (6) , with payable compensation (2) and were reported to be an important predictor for long term unemployment (7) . The most common work related dermatoses is contact dermatitis (8, 9) which is one of the leading causes of occupational morbidity and absenteeism, as it ranks, in many countries, the first or the highest amongst all notified occupational diseases and become an intolerable cause of missed workdays and even loss of occupation (1, 8, 10, 11, 12) .
was significantly higher compared to their controls(3.9%), with the highest prevalence among car mechanics (24.1%), and car painters (20.7%). 16 .1% of car repair workers reported recurrent dermatitis in the last 12 months. The most commonly affected areas were the fingers, webs and hands(81.3%). 40% of car repair CD cases found to have allergic CD and 60% have irritant CD. Nickel accounted for most positive patch test reactions (33.3%). Hammering, friction with repaired parts and sanding of painting parts with cementing the car body with pastes were the most important procedures at the workplace that start and worsen CD cases. The young car repair workers, who smoke and with past history of atopy had a significant high risk to develop CD. After the intervention study, a significantly higher knowledge level about CD causes, risk factors, prevention, with change in the attitude and behavior of workers and decreased in the reported symptoms and signs of CD.
Conclusion and recommendations:
Car repair workers are at high risk for OCD, irritant as well as allergic, due to exposure to various chemicals at work. Young age, smoking, atopy and duration of work are found to be risk factors for CD. Skin care education program is an important tool for primary prevention of CD and control of exposure to substances hazardous to the skin. More long-term large-scale studies are needed to confirm further the cost-effectiveness of this and other skin protection programs.
Occupational contact dermatitis(OCD)
is a pathological condition where there is a pattern of inflammatory response of the skin that occurs as a result of contact with external factors(allergens, irritants) present in an occupational setting and can be influenced by a combination of exposure characteristics{exposure to wet work, friction, handling of chemicals and working practices (exogenous factors)} as well as individual susceptibility (endogenous factors) (8, 10, 13, 14) and its severity depend on the type and intensity of exposure (10) .
There are two types of contact dermatitis:, irritant (ICD) and allergic contact dermatitis(ACD). ICD is the most common type (9, 10) and occurs after exposure to an agent or agents causing early impairment and then cumulative damage to the stratum corneum. ACD is a manifestation of a type IV hypersensitivity reaction which develops at the site of skin contact with the allergen and may spread to previously unexposed sites (15, 16) .
High risk occupations as mechanics, car painters and vehicle maintenance men are exposed to irritant chemicals as organic solvents (17) , various oils and allergens as rubber, nickel (18) and metal-working fluids capable of causing irritant and allergic contact dermatitis (10, 19) .
Epidemiological studies investigating the risk of occupational skin disease have been performed in car factories (20) but little have been done on car repair workers doing repair jobs especially car tinkers and car mechanics.
As patients with OCD have a poor prognosis for clearing their skin diseases (10) , worker education is an important determinant of OCD cases outcome even after complete evaluation of the worker and specific antigen avoidance (11) . So occupa- 
Subjects and Methods

Study setting and job description:
This study had been carried out in the 
Study design:
The study was done in two stages:-1-A comparative cross-sectional study was first conducted among a sample of 87 car repair workers and 76 booksellers to estimate the prevalence of contact dermatitis among them.
2-Intervention study was carried out, in which an intervention group of 47 car repair workers was exposed to a skin care education program.
Sample size:
The size of the study sample was 87, calculated using Epi-info program version 6.1 (21) ; with total number of 137 car repair workers working in 60 car repair shops as estimated by the City Council, 70% power of the test, 95% confidence interval and 15.3% prevalence of contact dermatitis among car repair shop workers as estimated from previous studies (22) .
Study workers selection:
1-Car repair workers (exposed group):
by a simple random sample, a total number of 87 male car repair workers com- e-Exacerbating factors: especially about certain chemicals, important things or anything else in the work makes the skin symptoms worse, and its improvement at the weekends.
f-Hand washing frequency using water or soaps containing scrubbing particles with use of various agents in cleaning their hands as organic solvents.
Those workers with history of previous, other jobs, or other activities outside work in which there were exposure to any chemicals were excluded from the study 2-Clinical examination: All workers were examined for signs of contact dermatitis as redness, vesiculations, ulcers, dryness, pigmentation and swelling and its sites.
Diagnosis of OCD:
Evidence to support the diagnosis of occupational dermatitis depends on the following well-recognized indicators:
-Occupational contact with an agent known to cause similar skin changes in other individuals.
-The occurrence of similar dermatitis in fellow workers within the same occupation.
-A time relationship between exposure and dermatitis.
-Type and site of lesions consistent with occupational exposure.
-Similarity to other post-exposure episodes of dermatitis followed by an improvement and resolution after removal (1) . This is also assessed by a detailed history and examination by a dermatologist corroborated by patch tests results.
3-Patch testing:
Nevertheless, as morphologic characteristics of allergic and irritant contact dermatitis are similar (24) , only application of diagnostic patch tests could have ruled out with certainty the presence of allergic contact dermatitis. Patch testing is required to identify the external chemicals to which the worker is allergic and it is most cost effective and reduces the cost of therapy in patients with severe ACD (25) . Patches were removed at 48 h, and readings were made at 49 and 72-96 h following the initial application (25) Subjects with a positive patch test reaction to one or more tested contact allergens were considered to have contact sensitization (27) , while cases with a history of exposure to irritants & periods of eczema related in time to such exposure, and when no other diagnosis present, were irritant CD.
Testing to more allergens increases accuracy of the diagnosis of ACD (16) .
4-Intervention study:
This intervention study was carried out on a group of 47 car repair workers, who agreed to participate in this study including those who clinically diagnosed as CD. This intervention group was exposed to a skin care educa- 
Data management and analysis:
The collected data were computerized and statistically analyzed using SPSS (Statistical Package for Special Sciences) program for windows (version 11.0) (28) . The qualitative data were evaluated using chi- and their 95% confidence intervals (95% CI) were calculated. The significance level was considered at P-value < 0.05.
Results
Table (1) shows that, there were no significant differences between car repair workers and their controls regarding age, educational level, smoking habit, and duration of work. Table ( Table ( 
Discussion
Contact dermatitis is reported to represent about 90 % of cases of occupational dermatoses and it is a common problem both in the workplace and in the general community as it has a poor prognosis with a high social and economic impact for both, individual and society (9, 29, 30) .
The prevalence of contact dermatitis among the studied groups:
In the present study, the total prevalence of OCD among car repair workers was significantly higher (18.4%) when compared to their control booksellers. Also when the three investigated occupations in this study are considered, there are substantial differences. Car mechanics and car painters had a significant high risk of developing OCD{OR(95%CT), 7.74(1.57-49.07) and 6.35(1.21-41.43)} respectively, while car tinkers were less affected {OR (95%CT), 2.81(0.35-22.06), and P> 0.05}, as the highest prevalence of contact dermatitis was significantly detected among car mechanics (24.1%&P<0.001), and car painters (20.7%& P<0.01), when compared to their controls booksellers (3.9%& P> 0.05).
Automobile repair workers are at risk of developing occupational dermatoses including dermatitis which was the commonest skin morbidity among them (31) . Moreover Funke et al. (2001) (22) and Khalili et al. (1999) (32) reported in their studies that the prevalence of OCD among car repair workers was 15.3% and 13.1%, while in other studies, it was 15% in car mechanics (33) and 11.9% in painters (34) .
It should be emphasized that just asking about contact dermatitis in a questionnaire does not reveal the true prevalence of OCD. Also dermatitis is a diagnosis which is not always easy for the patients to make themselves and the border-line between dermatitis and dry skin which proved to be the greatest problem for self-diagnosis. These reasons may be responsible for the difference in prevalence of OCD between our study and the other studies.
Symptoms, signs, and site of contact dermatitis among car repair workers:
The prevalence of CD symptoms and signs was significantly higher among car repair workers when compared to their controls booksellers. In accordance with other study (14) , we reported that the clinical picture of CD is a polymorphic pattern of skin inflammation characterized by a wide variety of clinical features, including itching, redness, scaling and vesiculation.
About 16.1% of our car repair workers were complaining from recurrent dermati-tis in the last 12 months. This is in agreement with Suuronen et al.(2007) (12) who reported the same complaint in about 20% of the machinists and machine maintenance men. It has been suggested that the multifactorial origin of CD is responsible for the chronic course of the condition, which is often a combination of irritant , allergic and endogenous factors mainly atopic history (16) .
In the present study, the most commonly affected areas with CD among car repair workers of this study were the fingers, webs and hands (81.3%) and the wrists and forearms (31.1%) .
Working in an automobile manufacturing industry with high exposure to organic solvents carried higher risk of development hand eczema (20) . Many studies (12, 33, 35) reported that, the hand or forearm dermatitis were mostly affected the machinists and machine maintenance men. Also, Rietschel et al. (2002) (36) , reported that the hands were the primary body part affected in 64% of allergic occupational cases and 80% of irritant occupational cases.
ICD & ACD among different occupations in car repair shops:
In the present study, the majority of car repair workers with CD (60%) were ICD, while the other 40% were ACD.
Several studies revealed that, in occupations most at risk for allergic contact dermatitis as motor mechanics and painters, the prevalence of occupational ACD was less than ICD (37) . Also, Slodownik et al. (2006) (14) , reported 102 CD cases among maintenance and clerical workers, 60 of them had ICD while 42 had ACD, of which 33 (78.6%) were maintenance workers, mainly mechanics.
In contrast to our study, Rietschel et al.
(2002) (36) reported that, 60% of the occupational CD cases were of allergic and 32% were of irritant origin. Also Suuronen et al. (2005) (38) reported that the number of allergic contact dermatitis (ACD) in- These findings coincide with the results of other studies reporting that car mechanics, during activities, may be exposed to organic solvents (39, 40) , epoxy resin in adhesives (41) , colophony and cutting oils (metalworking fluids) which were the most common causes of CD (12, 42) .
Car repair workers are also exposed to toxic metals as chromium and chromates used in paints and pigments in the form of spray paint mist (43, 44, 45) .
Skin contact usually occurs when the worker handles parts, tools, and equipment covered with fluid or dips his hands into the fluid, floods the machine without the use of protective gloves or aprons (46) and dermal exposure to organic solvents as toluene, acetone, and xylene can defat the skin (35) and induce changes in the skin's barrier function (47) and, thereby, increase the uptake of these solvents by the body (35) . Also friction against the skin for example, from operating grinding machines and other equipment, can abrade or scrape away the skin. This can diminish the protective action of skin against allergens (46) .
In the current study nickel sulphate accounted for most positive patch test reactions 3/9 (2 car mechanics and 1 car paint- (49) , found that age was inversely related to the 1-year prevalence of hand eczema and the highest value was detected among those aged 20-29 years. Moreover it was reported that increased prevalence of occupational contact dermatitis was associated with work experience 10-14 years (32) .
While, in contrast to the present study, Sprince et al. (1996) (50) and Khalili et al. (1999) (32) , reported in their studies among automobile production machine operators and repair workers in the vehicleworkshop respectively, that increasing worker age was one of the risk factors which significantly associated with CD. Also a significant relationship was found between the occurrence of hand eczema and employment for less than 14 years as a car mechanic (33) .
In this study, a high prevalence of smoking with CD was observed. The influence of smoking on cell-mediated immunity is still obscure. Some studies (31, 50) , found that smoking was independent risk factor for hand eczema. However, a recent Danish study found a significant association between contact allergy and smoking, with a dose-response relationship (51) . Further investigations into the possible mechanisms of this connection are required.
Atopic disposition is the best known endogenous factor plays an important role in the aetiology of CD (30) . In our study, an atopic background is found up to 31.3% in workers with CD. Those workers had a significant high risk to develop CD more than those without past history of atopy.
In consistent with the present work, (52) found that 16 % and 39 % of atopic dermatitis had occupational CD.
Other studies also suggest that for atopic individuals the probability that an occupational dermatitis will develop is increased by up to threefold (19, 53, 54) and other reported that atopy is associated with severity of CD (55) . A possible explanation may be through increased allergen penetration through damaged eczematous skin in subjects with AD and thus increased risk of sensitization.
In contrast to this study, Meding (1990) (4) found that the childhood dermatitis reported in his study workers, had no significant effect on OCD.
In addition to the risk factors, car repair workers with family history of atopy had a significant high risk to develop CD. Khalili et al (1999) (32) reported that OCD was significantly associated with positive family history of atopy and past history of skin disease.
Skin care education intervention program results:
This study demonstrates the impor- Previous study (23) , also reported a significant, higher information level, change in behavior and less skin signs as evaluated clinically in the intervention group compared to the control group but in contrast to this study, they found no significant difference for self reported skin prob-lems. The introduction of skin protection programs in workplaces is an important element in the prevention of occupational contact dermatitis. This program was reported to change behavior and decrease skin symptoms in wet occupations (2, 56) .
Educational efforts should promote awareness and identify work activities that would expose workers to allergens and irritants. Job training should also teach recognition of early signs and symptoms of contact dermatitis , proper use of protective clothing and barrier creams as well as personal and environmental hygiene (57, 58) .
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